Purpose: In this study we aimed to define the prevalence of preoperative and postoperative post-micturition incontinence or post-void dribbling after anterior urethroplasty for urethral stricture disease. We also sought to determine risk factors for its presence. Materials and Methods: We retrospectively reviewed a prospectively maintained, multi-institutional urethral stricture database to evaluate post-micturition incontinence using a single question from a validated questionnaire, "How often have you had a slight wetting of your pants a few minutes after you had finished urinating and had dressed yourself?" Possible answers were neverd0 to all the timed3. The presence of post-micturition incontinence was defined as any answer greater than 0. Comparisons were made to stricture type and location, repair type and patient medical comorbidities. Results: Preoperative and postoperative post-micturition incontinence questionnaires were completed by 614 and 331 patients, respectively. Patients without complete data available were excluded from study. Preoperative post-micturition incontinence was present in 73% of patients, of whom 44% stated that this symptom was present most of the time. Overall postoperative post-micturition incontinence was present in 40% of patients and again it was not predicted by stricture location or urethroplasty type. Of the 331 patients with followup questionnaires 60% reported improvement, 32% reported no change and 8% reported worsening symptoms. The overall rate of de novo post-micturition incontinence was low at 6.3%. Conclusions: The prevalence of preoperative post-micturition incontinence is high and likely under reported. In most patients post-micturition incontinence improves after urethroplasty and the prevalence of de novo post-micturition incontinence is low. The presence of post-micturition incontinence was not predicted by stricture length or location, or urethroplasty repair type.
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Key Words: urethral stricture, urinary incontinence, patient reported outcome measures, reconstructive surgical procedures, lower urinary tract symptoms POST-MICTURITION incontinence or postvoid dribbling is a lower urinary tract symptom that negatively affects quality of life in men with a reported prevalence of nearly 30%. 1 PMI rates increase with age, which is thought to reflect slower urine transit through the urethra secondary to prostatic The corresponding author certifies that, when applicable, a statement(s) has been included in the manuscript documenting institutional review board, ethics committee or ethical review board study approval; principles of Helsinki Declaration were followed in lieu of formal ethics committee approval; institutional animal care and use committee approval; all human subjects provided written informed consent with guarantees of confidentiality; IRB approved protocol number; animal approved project number. PMI is a common complaint after anterior urethroplasty. A recent study showed that rates of bothersome PMI were between 17% and 23% depending on the repair type. 4 As anterior urethral reconstruction generally requires manipulation/ splitting of the bulbospongiosus muscle, postoperative muscle dysfunction and neuropraxia have been postulated mechanisms. In addition, the use of graft material during urethroplasty with the graft often fixed to surrounding tissue to promote vascularization effectively inhibits normal physiological expansion and contraction of the urethra. This creates a reservoir effect in the urethra, resulting in incontinence.
While PMI is generally thought to be a consequence of urethral reconstruction, the contribution of the stricture to PMI is mostly unknown. As PMI is also a common presenting symptom of urethral stricture disease, thought to be secondary to urine that remains trapped proximal to the stricture after voiding, the true impact of urethroplasty cannot be fully understood without longitudinal studies.
The purpose of this study was to evaluate the impact of urethral reconstruction on postmicturition incontinence in men presenting with anterior urethral stricture disease. We hypothesized that PMI would improve poorly after successful urethroplasty, although to a lesser degree when grafts were used in the repair.
METHODS
We retrospectively reviewed a prospectively maintained, institutional review board approved, multi-institutional urethroplasty database for all adult male patients with anterior urethral stricture disease who underwent urethroplasty. Urethral strictures were classified as bulbar or penile based on preoperative retrograde urethrogram and stricture length was specified in cm. For study purposes patients with stricture spanning the penile and bulbar urethra were classified and analyzed in the penile stricture cohort.
Additional patient criteria included age, BMI, intermittent catheterization history and significant medical history, including hypertension and diabetes mellitus. Urethroplasty repair type was determined at surgeon discretion and categorized as anastomotic repair, including excision and primary anastomosis as well as nontransecting excision and primary anastomosis, substitution urethroplasty with a dorsal or ventral buccal mucosa graft, or other. The final classification included patients who underwent fasciocutaneous flaps, urethral diverticulum repair and/or extended meatotomy without concomitant excision and primary anastomosis or urethroplasty with a buccal graft.
All patients included in study had answered a question on a previously validated urethroplasty questionnaire preoperatively and postoperatively. The question was, "How often have you had a slight wetting of your pants a few minutes after you had finished urinating and had dressed yourself?" Possible answers were neverd0 to most of the timed3. These questionnaires were distributed prior to surgery.
Standardized questionnaires were completed between 3 and 6 months postoperatively, generally corresponding with same day cystoscopy and/or uroflowmetry to confirm urethral patency. Standard followup was 3 and 12 months postoperatively.
The presence of post-micturition incontinence was defined as any answer greater than 0 to the validated question. A postoperative improvement in PMI was defined by any decrease in score relative to the preoperative score. Worsening was defined as a higher postoperative score.
The primary analysis was the overall difference in the PMI score rate after successful anterior urethroplasty. This was analyzed by the Student t-test for differences in means for continuous variables and the chi-square test for differences in proportions for categorical variables. Analysis was performed and the ORs were calculated for the full model, which included stricture length, age, BMI, stricture location, presence of diabetes, hypertension and history of intermittent catheterization. Secondary subanalyses were then performed to analyze how stricture location and length, urethroplasty type and patient demographics, including age and BMI, affected PMI. A generalized linear model of the binary outcome was fit to determine multivariate effects.
RESULTS
A total of 614 patients in the TURNS (Trauma and Urologic Reconstruction Network of Surgeons) database completed preoperative questionnaires and 331 (52%) completed preoperative and postoperative questionnaires. Table 1 shows patient cohort demographics. Notably except for stricture length (3.24 vs 3.52 cm, p ¼ 0.01), stricture characteristics and patient demographics did not differ between patients with vs without postoperative questionnaires.
Preoperative PMI was present in 73% of patients, of whom 44% stated that it was present most of the time. Stricture characteristics did not predict preoperative PMI. BMI was the only preoperative predictor of PMI with the odds of PMI increasing 4% for each BMI point (table 2) .
Postoperatively PMI was present in 40% of patients, of whom 11% stated that it was present most of the time. On univariate analysis repair type and location did not affect the rate of postoperative PMI with rates ranging from 32.8% to 43.5% (p ¼ 0.647, Of patients with preoperative PMI 60% reported postoperative improvement, 32% reported stable PMI and 8% reported worsening (see figure) . Of the 82 patients without preoperative PMI 21 (26%) reported new onset PMI. In 20 men (6%) there was cystoscopic recurrence of the urethral stricture, of whom only 1 (5%) had de novo PMI.
DISCUSSION
The purpose of the current study was to evaluate the prevalence of PMI before and after anterior urethroplasty. Our hypothesis was that PMI would improve overall after urethral reconstruction. We also hypothesized that using grafts during urethroplasty would lead to a lower improvement rate of PMI due to effects on physiological urethral functioning and contractility. Our results supported the hypothesis that PMI generally improves after urethroplasty and demonstrated significant improvement in patient reported PMI in the postoperative vs the preoperative period. However, the use of grafts was not associated with a higher rate of PMI postoperatively regardless of graft location. Overall de novo PMI developed in only 6.3% of patients after surgery.
The importance of PROMs after reconstructive surgery was described previously. 5, 6 While clinician measures of success often focus on purely objective end points (eg a change in the maximum flow rate, time to recurrence and/or the need for additional surgical procedures), the results of these validated questionnaires are closely associated with patient satisfaction after surgery. 7 Most early studies on voiding dysfunction associated with urethral stricture disease used the AUA (American Urological Association) symptom score to evaluate PROMs. 8, 9 However, we found that post-micturition incontinence is a key question that distinguishes current urethroplasty specific questionnaires and it remains a symptom that patients regard as important and significant for quality of life. 6 The prevalence of PMI following urethroplasty was described as up to 30% in prior evaluations. 1 However, we found an even higher prevalence of this symptom than previously described. This result may be partially attributable to the fact that the questionnaire described in 2011 by Jackson et al allows for a graded scale rather than an absolute yes or no scale 5 and all answers greater than no/0 regardless of severity were treated as a positive response. In many prior reports patients were not queried with this level of detail. This is a potential limitation and a benefit of this study in that it quantified the severity of a positive response.
Our findings indicate the widespread prevalence of PMI in untreated patients with urethral stricture. The results also highlight the importance of obtaining preoperative voiding function and quality of life assessments, which can then serve as a marker for comparison upon the completion of postoperative questionnaires. While the overall prevalence remained relatively high at 40% after surgery, the severity of symptoms decreased even in patients who reported some degree of PMI. A significantly lower proportion of patients (11%) answered "all the time" in response to the PMI specific question after urethroplasty. However, the use of grafts was not associated with a higher rate of PMI postoperatively and all urethroplasties showed similar rates of postoperative PMI regardless of location, length and repair type. From our data PMI appears to improve and not worsen following urethroplasty, which translates to a greater chance of patient reported satisfaction after surgery.
Additional limitations to this study include its retrospective nature as well as the limited sample size due to the number of patients who did not complete postoperative questionnaires. While initial preoperative questionnaire data were completed by the majority of patients, our analysis was limited since those without complete data were excluded. Also, the patients lost to followup may have introduced a source of bias in the remaining cohort in that those who completed questionnaires may have done so as a consequence of largely positive or negative outcomes.
We also did not control our PMI analysis for other lower urinary tract symptoms, sexual dysfunction or surgical satisfaction. While these associations likely exist, in this study we elected to study PMI in isolation since to our knowledge it is a novel analysis, PMI likely changes in collinear fashion with these other symptoms and postoperative changes in these symptoms were already studied extensively by this group and others.
10e13 Future studies should aim for a greater proportion of patients with complete questionnaire data regardless of postoperative outcomes.
CONCLUSIONS
The overall prevalence of post-micturition incontinence decreases and severity improves significantly after anterior urethroplasty of urethral stricture disease. While PMI rates are still relatively high, there are few patients in whom urethroplasty leads to new onset PMI irrespective of stricture location and repair type. This finding is the opposite of conventional wisdom. Our results are important not only for preoperative counseling and informed consent purposes but also for determining patient centered success rates after urethroplasty.
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